Objectives: To assess the recurrence rate of epilepsy attributable to discontinuation of treatment in seizure free patients and to identify the risk factors for recurrence. Methods: 330 patients referred to an epilepsy centre who were seizure free for at least 2 years while on stable monotherapy were the study population. Discontinuation of antiepileptic drugs (AEDs) was proposed to all eligible patients or to their carers after discussion of the risks and benefits. Depending on whether they accepted or refused treatment withdrawal, the patients were stratified into two cohorts and followed up until seizure relapse or 31 March 1999, whichever came first. For each patient, records were taken of the main demographic and clinical variables. Results: The sample comprised 225 patients who entered the discontinuation programme and 105 who decided to continue treatment. Twenty nine patients (28%) continuing treatment had a relapse, compared with 113 (50%) of those entering the withdrawal programme. For patients continuing treatment, the probability of remission was 95% at 6 months, 91% at 12 months, 82% at 24 months, 80% at 36 months, and 68% at 60 months. The corresponding values for patients discontinuing treatment were 88%, 74%, 57%, 51%, and 48%. After adjusting for the principal prognostic factors, in patients discontinuing AEDs the risk of seizure relapse was 2.9 times that of patients continuing treatment. A relation was also found between relapse and duration of active disease, number of years of remission while on treatment, and abnormal psychiatric findings. Conclusions: Seizure free referral patients on stable monotherapy who elect to withdraw drug treatment are at higher risk of seizure relapse compared with patients continuing treatment. Severity of disease and seizure free period are significant prognostic factors. I n patients with epilepsy who are seizure free for a period while on antiepileptic drugs (AEDs), the question arises whether treatment can be withdrawn. The decision to discontinue AEDs is based on the chance of remaining seizure free after drug withdrawal, the presence of factors predictive of a higher risk of seizure recurrence, and the medical and social consequences of the withdrawal compared with continuation of treatment. The risk of seizure relapse after withdrawal of AEDs has been estimated at from 10% to 70% depending on the method and design of the studies. Based on a meta-analysis of the literature, 1 the risk of relapse after drug withdrawal was 25% at 1 year and 29% at 2 years. Several factors have been implicated in the risk of relapse, including age at onset of seizures, 2-7 age at treatment withdrawal, The risk of seizure relapse attributable to drug discontinuation is less well defined. The only study comparing continued antiepileptic treatment and drug withdrawal showed that 78% of patients continuing and 59% of those stopping AEDs remained seizure free two years after randomisation. 11 In that study the patients were enrolled regardless of whether they were taking one or more drugs. The authors found that taking more than one AED significantly increased the risk of relapse. 
I
n patients with epilepsy who are seizure free for a period while on antiepileptic drugs (AEDs), the question arises whether treatment can be withdrawn. The decision to discontinue AEDs is based on the chance of remaining seizure free after drug withdrawal, the presence of factors predictive of a higher risk of seizure recurrence, and the medical and social consequences of the withdrawal compared with continuation of treatment. The risk of seizure relapse after withdrawal of AEDs has been estimated at from 10% to 70% depending on the method and design of the studies. Based on a meta-analysis of the literature, 1 the risk of relapse after drug withdrawal was 25% at 1 year and 29% at 2 years. Several factors have been implicated in the risk of relapse, including age at onset of seizures, [2] [3] [4] [5] [6] [7] age at treatment withdrawal, 5 8-11 family history of epilepsy, 5 12-14 recognised aetiology of epilepsy or abnormal neurological or psychiatric findings, 5 8 9 13-18 EEG abnormalities, 7 10 14-16 18-22 number of seizures preceding remission, 2 8 9 11 13 15-17 23 24 and duration of seizure free period on treatment. 11 12 16 25 The risk of seizure relapse attributable to drug discontinuation is less well defined. The only study comparing continued antiepileptic treatment and drug withdrawal showed that 78% of patients continuing and 59% of those stopping AEDs remained seizure free two years after randomisation. 11 In that study the patients were enrolled regardless of whether they were taking one or more drugs. The authors found that taking more than one AED significantly increased the risk of relapse. 20 The aim of the present study was to compare treatment continuation and slow withdrawal in patients on monotherapy, evaluating the risk of seizure relapse and the factors influencing that risk.
PATIENTS AND METHODS
Patients with epilepsy referred to the Epilepsy Centre of the University of Bari, Italy, were the target population. To be eligible for the study, each patient had (1) to have epilepsy, defined as two or more unprovoked seizures occurring at least 24 hours apart, 26 (2) to have been seizure free for at least 2 consecutive years, and (3) to have been on monotherapy for at least 1 year. Seizure free patients receiving two or more AEDs were encouraged to withdraw the drug considered least effective and to continue on monotherapy for 12 months or longer before being reconsidered.
At a standard follow up visit, the discontinuation of AEDs was proposed to all eligible patients, or to their carers when indicated, after discussion of the risks and benefits. Depending on whether they accepted or refused treatment withdrawal, and with their informed consent, the patients were then stratified into two cohorts and followed up until seizure relapse or 31 March 1999, whichever came first.
For each patient, records were taken of the main demographic and clinical variables, including family history of febrile seizures or epilepsy (first degree relatives), history of febrile convulsions, age at onset of seizures, seizure type(s) 27 and number, epilepsy syndrome, 28 duration of active disease (dates of first and last seizure) including seizure relapse after starting treatment, neurological and psychiatric findings (based on the treating physician's judgment and coded as normal or abnormal), aetiology (based on clinical or laboratory findings, as required by the treating physician, and coded with reference to the type of underlying condition), EEG features at study entry (based on the local neurophysiologist's report and coded as normal, slow, or epileptiform), Features of CT/MRI (based on the local neuroradiologist's report and coded as normal or abnormal), number of drugs used, and duration of the seizure free period. These variables were assessed as prognostic factors. As most of the patients recruited in the study had been followed by three of us (LMS, LT, ALN) since the date of diagnosis, each prognostic factor could be accurately defined and a large proportion of patients could be classified in specific syndromic categories.
In patients discontinuing treatment, AEDs were tapered using a standard procedure: 25% of the maintenance dose at entry into the study was subtracted every 3 months or longer, depending on factors such as daily dose or patient's request. After withdrawal of treatment, follow up visits were scheduled every 3 months during the 1st year, every 6 months during the 2nd year, and annually thereafter. Patients continuing treatment were seen at 3 month or 6 month intervals. When reported by the patient or carer, seizure relapse was recorded and dated.
Data were processed using the SPSS statistical package. The background characteristics of the two cohorts were compared using the χ 2 test for heterogeneity. The intervals from study entry (the date patients elected to continue or discontinue treatment) and the date of seizure relapse (or the date of last follow up in subjects remaining seizure free) were calculated to the nearest month and summarised using actuarial life tables. The overall probability of remaining seizure free in the two cohorts was analyzed using the Kaplan-Meier survival analysis. 29 The significance of each prognostic factor was assessed by the log rank test in single variable analysis. 30 Multivariate analysis was then performed using the Cox proportional hazard model, 31 including the factors found to be significantly associated with the risk of relapse and those thought to be clinically relevant. The model also included the interaction terms.
RESULTS
Between August 1982 and October 1998, a total of 330 consecutive patients were enrolled. Of these, 177 became eligible after treatment was simplified, as they had been taking two or more drugs. A total of 225 patients entered the discontinuation programme and 105 decided to continue treatment. The demographic and clinical characteristics of the two cohorts are set out in table 1. Patients discontinuing AEDs were younger, and had a poorer education, a shorter disease duration or a normal EEG at entry, less frequent seizure relapse after starting treatment, a shorter duration of active disease, and more years of remission. The mean (SD) follow up in the two cohorts was 48.0 (49.4) and 46.6 (37.6) months. Eighty nine per cent of patients were followed up for more than 6 months, 75% for more than 12 months, 54% for more than 24 months, 38% for more than 48 months, and 25% for more than 72 months. There were only five drop outs among patients discontinuing and four among those continuing treatment. Twenty nine patients (28%) continuing treatment had a relapse, compared with 113 (50%) of those in the withdrawal programme. In this group, 46 relapsed after completing drug withdrawal and 67 relapsed during the tapering.
The cumulative time dependent probability of remaining seizure free was significantly different in the two cohorts ( fig  1) . In patients continuing treatment, the probability of remission was 95% at 6 months, 91% at 12 months, 82% at 24 months, 80% at 36 months, and 68% at 60 months. The corresponding values for patients discontinuing treatment were 88, 74, 57, 51, and 48%.
After adjusting for the principal prognostic factors, in patients who discontinued AEDs the risk of seizure relapse was 2.9 times that of patients continuing treatment (table 2) . Discontinuing antiepileptic drugs in patients who are seizure free on monotherapy
Besides drug treatment, several factors affected the risk of relapse. A correlation was found between relapse and duration of active disease and number of years of remission while on treatment. In addition, relapse was influenced by abnormal psychiatric findings. The risk of relapse also varied markedly according to the epilepsy syndrome. In patients with idiopathic partial epilepsies the 24 month risk of relapse was 0%; the corresponding values for symptomatic partial epilepsies, cryptogenic partial epilepsies, idiopathic generalised epilepsies, and symptomatic or cryptogenic generalised epilepsies were 43, 36, 33, and 50%. However, compared with generalised epilepsies, there was only a 1.1 risk of relapse in partial epilepsies (table 2) .
DISCUSSION
In this study patients who elected to withdraw from drug treatment had a significantly higher risk of recurrence of seizures. This finding is remarkable considering that in patients continuing treatment the duration of active disease was longer, there were more cases relapsing after starting treatment, and there were fewer years in remission. As this was not a randomised study, the difference in seizure recurrence might have been even greater if the two cohorts had been better balanced. However, the similarity between our data and those of the MRC Antiepileptic Drug Withdrawal Study Group 11 was surprising. In that study, the 2 year risk of relapse was 22% in patients continuing and 41% in those withdrawing treatment. The present study found 18% and 43%. Although the possibility of this being a chance finding cannot be excluded, it can also be argued that the differences in the clinical features of our two cohorts are not of such a magnitude as to confound the effects of treatment. The results of our multivariate analysis are in keeping with this assumption.
Compared with the pooled analysis of the literature, 1 our untreated population had a higher risk of relapse. This contrasts with the fact that our sample was on monotherapy at entry, which may indicate less severe disease. Where examined, 11 the recurrence rate seems higher in patients receiving polytherapy when starting to discontinue AEDs. In addition, most reports refer to children and, compared with childhood onset epilepsy, the risk of relapse in adolescent and adult onset epilepsy was greater. 1 In accordance with the MRC study, the difference in the cumulative probabilities of relapse in the two groups tended to rise steeply during the 1st year after stopping treatment and decreased after the 3rd year of follow up. This may be explained by decreasing compliance in patients continuing treatment and by the short period considered critical for relapse in patients stopping AEDs (less than 2 years). As shown by the continued follow up of the patients enrolled in the MRC trial, discontinuation of treatment did not affect the long term chance of seizure relapse. 32 In keeping with other reports, 2 5 8 9 13-18 23 25 abnormal psychiatric findings, a longer duration of active disease, and a shorter duration of the seizure free period on treatment all increased the risk of seizure relapse.
In our study, older age at onset of seizures, family history of epilepsy and abnormal EEG findings did not predict greater susceptibility to seizure recurrence, although there are reports of a better outcome in patients with seizures starting after the age of 30. 6 In the MRC study 11 the age at first seizure was not influential. The non-significant role of the family history of epilepsy may be related to the difficulty of assessing this, as it may be heavily influenced by recall bias. Although the types of EEG features predicting relapse tend to differ across studies, 1 the unremarkable role of the EEG can be explained here by the use of broad diagnostic criteria.
The risk tended to vary with the epilepsy syndrome, although not to a significant extent. This may be explained by the small numbers in some syndromic categories (idiopathic partial epilepsies, symptomatic or cryptogenic generalised epilepsies). Where reported, the syndromic classification of the epilepsies was a significant predictor of the outcome of epilepsy 33 and of the risk of seizure relapse after discontinuing treatment. 6 This may explain some of the discrepancies across studies and reflects the concept that the effects of treatment withdrawal cannot be assessed without reference to case classification in the appropriate syndrome categories.
This study has several limitations. Firstly, patients were assigned to one of the two treatment arms on the basis of the their willingness to withdraw or continue drug treatment. However, in view of the similarity of our findings and those of the MRC study, 11 selection bias should not have affected the results to any significant extent. Secondly, only patients who were on monotherapy were accepted. Thus, our series may include less severe cases than other studies in a similar setting, as those failing while switching from polytherapy would have been excluded before being considered eligible for entry. However, the purpose of this study was to assess the seizure outcome in patients continuing or stopping monotherapy. In addition, the selection of cases in stable monotherapy for at least 1 year contributed to a better definition of our inception cohort. Thirdly, this was not a population based study. Our patients probably presented more severe varieties of epilepsy, so the results are not applicable in any context other than a referral centre. Remission rates after drug withdrawal would presumably have been even higher in a more representative sample population. 
